Background: Emergency healthcare workers, including trainees and individuals in related occupations are at heightened risk of developing posttraumatic stress disorder (PTSD) and depression owing to work-related stressors. We aimed to investigate the type, frequency, and severity of direct trauma exposure, posttraumatic stress symptoms and other psychopathology amongst paramedic trainees. In order to create a risk profile for individuals who are at higher occupational risk of developing PTSD, we examined risk and resilience factors that possibly contributed to the presence and severity of posttraumatic symptomatology. Methods: Paramedic trainees (n = 131) were recruited from a local university. A logistic regression analysis was conducted using the explanatory variables age, gender, population group, trauma exposure, depression, alcohol abuse, alcohol dependence, resilience and social support.
Background
Emergency Care Workers (ECW), for example police officers, fire fighters, rescue and disaster workers, military personnel and ambulance personnel, are at a higher occupational risk of developing posttraumatic stress disorder (PTSD) owing to their repeated exposure to critical incidents [1] [2] [3] [4] [5] . Critical incidents are events involving death, life-threatening injury or a crisis situation with a need for rescue or emergency that may result in stress-related reactions and the development of PTSD [6, 7] . The mental health of ECW may be compromised by the nature of their work, which can be compounded by shorter recovery times [3] . ECW trainees may be at an even higher risk of developing PTSD due to exposure to a novel environment, age, inexperience in the field and the added pressure of academic evaluation [8] . However, few studies have investigated the prevalence and risk factors for PTSD in ECW trainees.
A South African study that investigated the relationship between exposure to critical incidents and prevalence of mental health problems among emergency medical care personnel (including traffic police, fire services, ambulance staff, and sea and air rescue workers) found that symptoms of anxiety, depression or PTSD intensified when exposure to critical incidents increased [9] . However, the rate at which symptoms increased eventually slowed over time, suggesting that there may be a time dependent desensitisation to the effects of repeated work-related traumatic exposures.
Comorbidity is another factor that may predispose ECW to subsequent PTSD. For example, in a UK study, researchers found that 10% of the 574 emergency medical care workers included in their study were suffering from clinical levels of depression and 22% met PTSD criteria [10] . Depression can also follow a traumatic event. For example, one study found that 16% of emergency personnel present at the scene of a tragic aeroplane crash were diagnosed with depression seven months after the incident [11] . Co-morbidity with depression may work bi-directionally, both as a possible pre-existing mediator for PTSD and also as a consequence or indirect effect of PTSD. In addition, high risk alcohol and drug use is positively correlated with PTSD symptomatology [12] .
Several mitigating factors for PTSD in emergency workers and trainees have been identified. For example, social support following a traumatic incident has been found to be protective against PTSD [8, 13, 14] . In one study, ECW who reported strong peer support also reported lower levels of perceived stress [15] . Similarly, a Dutch study found that lack of social support from supervisors greatly compounded symptoms of burnout in ambulance personnel [16] . Resilience, the ability to cope with adversity without being harmed by it, can also buffer against the onset of PTSD symptoms, and resiliencerecovery variables (personality, coping strategies and social support) can aid in trauma adjustment [17, 18] . ECW are exposed to living individuals who are seriously injured or dying and, as such, are exposed to human pain and suffering [2] . They have to make quick appraisals and administer aid in an attempt to save lives, often without support or reassurance [4] . ECW workers are frequently unaware of the specifics of the emergency situation as they are often the first personnel on site and consequently do not have adequate time or information to mentally prepare themselves. Due to the nature of their work, ECW face an increased risk of developing PTSD symptoms.
The purpose of this study was firstly to assess and determine the frequency, nature and severity of direct trauma exposure, posttraumatic stress symptoms and other psychopathology amongst paramedic trainees. Secondly, the study aimed to identify risk factors (e.g. trauma exposure) and resilience factors (e.g. social support) that contribute to the presence and severity of posttraumatic symptomatology amongst paramedic trainees. Thirdly, the study aimed to create a risk profile for paramedic trainees who are at higher occupational risk of developing PTSD.
Methods

Participants and procedure
A hundred and thirty one paramedic trainees participated in the study. Data were collected between 2008 and 2011. Participants were recruited from a university in the Western Cape with the aid and permission of their supervisors. All the participants were first year paramedic trainees. During their first year of study, trainees gain practical experience in the field and are exposed to accident scenes and critical incidents.
The study was approved by the Health Research Ethics Committee at Stellenbosch University, Cape Town, South Africa (N06/02/037). Informed consent was obtained from participants before assessment commenced. Two researchers (a psychiatry resident and research psychologist) conducted the assessments. Participants were assessed with a battery of questionnaires including a demographic questionnaire as well as several measures of psychiatric and psychological status.
Measures
Life Events Checklist (LEC)
Trauma exposure was measured using the Life Events Checklist (LEC), a questionnaire from the Clinician-Administered PTSD Scale for DSM-IV (CAPS) [19] . This scale assesses the direct and vicarious experience of various traumatic events, and it has demonstrated adequate psychometric properties [19] . A total score can be computed to reflect the number of different types of traumatic events experienced; the LEC does reflect the number of exposures per event. If two or more significant traumatic incidences are recorded, the participant is required to identify the one that is most severe.
Davidson Trauma Scale (DTS)
The Davidson Trauma Scale (DTS) assesses the frequency and severity of PTSD symptoms according to PTSD criteria in the DSM-IV-TR, and has been used as a symptom status measure in various populations [20] . Avoidance and intrusion elements are explored with reference to the traumatic event, whereas components relating to numbing, hyper-arousal and withdrawal are assessed as present or absent without direct affixation to the event in question [21] . The questionnaire consists of 17 items, measured on a scale of 0 -4 for frequency as well as severity. A cut-off score of 40 is considered to indicate the presence of PTSD. The DTS has shown good test-retest reliability (r = 0.86) and internal consistency (r = 0.99), as well as good validity.
Centre for Epidemiological Studies Depression Scale (CES-D)
Participants were screened for depression with the Centre for Epidemiologic Studies Depression Scale (CES-D). The CES-D has a 5-point Likert scale. Scores on all items are added together. A score of 16 or more indicates possible depression i.e. a score of 16 or more is the cut-off for depression. The scale has very good reliability, with a Cronbach's alpha value of 0.85 in the general population and 0.90 in a psychiatric population [22] . In a South African study, to examine cross-cultural relevance, a Cronbach's α of 0.90 was found [23] .
Alcohol Use Disorders Identification Test (AUDIT)
The Alcohol Use Disorders Identification Test (AUDIT) was used to identify participants with problematic alcohol use. It consists of 10 items relating to alcohol usage and responses are rated on a 5-point Likert scale. A score of 8 or higher indicates possible alcohol abuse. This scale has shown good reliability and validity, and has been tested in various cultures [24] .
Patient Health Questionnaire (PHQ-15)
The Patient Health Questionnaire (PHQ-15) was used to assess participants' perceptions of their physical health. Responses are measured on a 3-point Likert scale. This 15item questionnaire has a cut-off score of 15 or more for high symptom severity, and has displayed good internal reliability with a Cronbach's alpha value of 0.80 [25] .
Perceived Stress Scale (PSS-10)
The 10-item Perceived Stress Scale (PSS-10) was used to assess participants' perceptions of stress. It is a 10-item questionnaire measured on a 4-point Likert scale and has good reliability and validity [26] . The PSS-10 measures the degree to which situations in one's life are appraised as stressful. Items are designed to tap how unpredictable, uncontrollable, and overloaded respondents find their lives. The scale also includes a number of direct queries about current levels of experienced stress.
Multidimensional Scale of Perceived Social Support (MSPSS)
The degree of social support was measured with the Multidimensional Scale of Perceived Social Support (MSPSS) which measures participants' own perception of social support. The questionnaire consists of 12 items relating to support from family, friends, or a significant other, and is rated on a 7-point Likert scale. It has good reliability, factorial validity as well as construct validity [27] .
Connor-Davidson Resilience Scale (CD-RISC)
The Connor-Davidson Resilience Scale (CD-RISC) is a 25-item questionnaire with each item scored on a 5-point Likert scale. The scale measures resilience based on five factors: (1) personal competence, high standards and tenacity; (2) trust in one's own instincts, tolerance of negative affect and strengthening effects of stress; (3) social support; (4) control and; (5) spiritual influences e.g. faith [28] . The scale has a range of 0-100, with higher scores reflecting greater resilience. It has good reliability (Cronbach's α = 0.89) and strong validity [28] .
Data analysis
The data were analysed using SPSS, version 20. Frequencies and score means were obtained for demographic variables, and reliability tests were conducted for each scale to obtain a Cronbach's alpha value [29] . The normality distribution of the data was examined with Kolmogorov-Smirnov tests. Mann-Whitney U tests were conducted to assess for differences based on PTSD status, on variables of direct trauma exposure, depression, alcohol abuse, physical health symptoms, perceived stress, social support and resilience. Logistic regression models were used to determine the predictive value of demographic characteristics and mental health measures on PTSD status. Gender, age, population group and level of exposure were entered into the first model, followed by the addition of depression, perceived stress and alcohol use or abuse in model 2 and the addition of perceived social support and resilience in model 3.
Results
Sample demographics
Participants were mainly of White (47%) and Coloured (33%; the term Coloured is a demographic marker that historically denotes South Africans of African, European and/ or Asian ancestry) population groups and were predominantly male (64%). The mean age of participants were 22 (range: . The majority of participants were not married (92%). The demographic characteristics and prevalence of psychiatric disorders are presented in Table 1 .
Data screening
Kolmogorov-Smirnov tests were used to determine the normality distribution of the data. The Kolmogorov-Smirnov tests were significant for the variables PTSD, depression, alcohol abuse, physical health status, perceived stress and level of exposure indicating that the data for these variables were not normally distributed. Resilience was the only variable with a non-significant Kolmogorov-Smirnov statistic and therefore the only normally distributed variable. Mann-Whitney tests and logistic regression, methods not dependent on normal distribution, were therefore used to analyse the data. Cronbach's alpha for the DTS indicated excellent reliability (α = 0.96). Other scales also yielded excellent reliability: the CD-RISC (α = 0.92), the MSPSS (α = 0.93), CES-D (α = 0.91) and AUDIT (α = 0.87). The PSS-10 and the PHQ had alpha values of 0.75 and 0.78, respectively, which are regarded as acceptable [29] .
Trauma exposure and PTSD status
The majority of participants (94%) had directly experienced a lifetime traumatic event. Traumatic events that were directly experienced were incidents that had either happened to the participant or had been witnessed. The most commonly endorsed traumas were witnessing a transport accident (53%), sudden unexpected death of someone close (51%), witnessing someone suffering from a life-threatening illness/injury (51%), witnessing a fire/explosion (39%), and being the victim of a physical assault (33%). Among those with PTSD, the most commonly endorsed trauma was witnessing a transport accident (n = 15, 65%).
Mental health, physical health and PTSD status
High prevalence rates were found for PTSD (16%), depression (28%), alcohol abuse (24%) and alcohol dependence (8%). Participants meeting PTSD criteria had significantly higher levels of trauma exposure U(124) = 634.5, p = .003, depression U(122) = 188, p < .000, perceived stress U(122) = 439, p < .000 and physical health symptoms U(123) = 437, p < .000 compared to participants who did not meet criteria for PTSD. Participants meeting PTSD criteria also had significantly lower levels of resilience U(122) = 656.5, p = .012 and social support U(124) = 682, p = .008. There was no significant difference in alcohol abuse U(124) = .154, p = .154 scores between participants meeting PTSD criteria and participants not meeting the criteria. Results are presented in Table 2 .
Predictors of PTSD status
Multivariate logistic regression was used to assess explanatory variables of PTSD. The regression model included demographic variables and mental health variables, with PTSD status as the dependent variable. The following variables were entered into the first regression model: age, gender, population group and number of total previous trauma exposures. In model 2 alcohol abuse, alcohol dependence, perceived stress and depression where added to the demographic variables and trauma exposure in model 1. Model 3 contained the variables used in model 1 and model 2 with the addition of social support and resilience. In model 1, with only the demographic variables and trauma exposure included to assess their effects on PTSD status, only number of previous trauma exposures significantly predicted PTSD status (β = .24, p = .003, OR 1.27). In model 2, with the demographic variables, trauma exposure, perceived stress, depression and alcohol abuse/dependence, only depression significantly predicted PTSD status (β = .21, p = .003, OR 1.23) and number of previous trauma exposures was no longer a significant predictor (β = .15, p = .184, OR 1.16). In model 3, with the demographic variables, trauma exposure, perceived stress, depression, alcohol abuse/dependence and social support and resilience, depression (β = .335, p = .002, OR 1.40), social support (β = −.74, p = .020, OR .93) and resilience (β = .114, p = .020, OR 1.12) significantly predicted PTSD status. Results are presented in Table 3 .
Discussion
The main findings of this study can be summarised as follows: paramedic trainees had high rates of PTSD, depression and trauma exposure (based on self-reported symptoms). Participants meeting criteria for PTSD had significantly higher rates of depression, perceived stress and physical health symptoms and significantly lower rates of resilience and social support. Higher rates of trauma exposure and depression and lower rates of social support and resilience were significant predictors of PTSD. Depression had a mediating effect on the relationship between trauma exposure and PTSD. These finding mirrors prior research [10, 11] .
Paramedic trainees had high rates of trauma exposure, both related (e.g. witnessing a transport accident) and unrelated (e.g. being a victim of physical assault) to work. Trauma exposure that is unrelated to work, including [30] . An association between childhood abuse and neglect and higher mental and physical health symptom scores was also reported in that sample [30] . Together with the findings of our study, it suggests that exposure to early adversity may impact on the career choice of paramedics. 16% of paramedic trainees met symptom criteria for PTSD. The rate of current PTSD is considerably higher than the 12 month prevalence rate of 0.6% among South Africans (based on lay administered structural interview) [31] . The rate of PTSD is consistent with that documented by a group of Dutch researchers (2003) who found that 12% of emergency workers displayed PTSD symptoms [16] . Two other studies found much higher rates of PTSD symptomatology among ambulance service workers at 21% and 22%, respectively [10, 32] .
The current study also found high rates of depression among paramedic trainees (28%). Depression was a significant predictor of PTSD and had a mediating effect between trauma exposure and PTSD status. In a study of disaster workers 16% of workers developed depression seven months after work-related trauma exposure [11] . The rate of depression among emergency ambulance workers in the UK has been found to approximate 10% [10] . Differences in the rate of depression may, in part, be due to ascertainment differences or secondary to the high rates of exposure to trauma in South Africa.
Rates of alcohol abuse were similarly high with 24% of paramedic trainees meeting criteria for abuse. Twelve month prevalence rates of alcohol abuse in the South African general population have been estimated at 4.5% and 11.1 for life-time prevalence in the age group 18-34 (based on a lay administered structured interview) [30] . A study conducted in the South African higher education sector found that 11% of students in the age group 15-49 consumed alcohol on a weekly or daily basis [33] . This suggests a disturbing pattern of alcohol abuse within at-risk vocations. Males had higher rates of alcohol abuse than females. These findings are in line with the South African Stress and Health study where substance use disorders were found to be significantly associated with male gender. Alcohol abuse in emergency medical care occupations should be investigated further, given the high prevalence of alcohol abuse in the Western Cape Province of South Africa [34] .
In a Brazilian study it was found that ambulance workers with PTSD had significantly poorer physical and mental health than workers without PTSD [35] . This, too, was the case in the current study, with the PTSD group endorsing more physical health ailments than the non-PTSD group. Paramedic trainees with PTSD had a higher mean number of varied traumatic exposures, higher levels of depression and stress, poorer physical health and lower levels of social support and resilience than those without PTSD. Previous studies have also shown that higher trauma exposure, stress and depression levels, low resilience and low social support are associated with PTSD [18, 36, 37] .
Overall, resilience and social support were predictors of PTSD status. We measured social support with regards to three areas of personal contactfamily, friends and a significant other. Social support may be conceptualised on three tiers, namely support by family and friends (tier one), support by community and religious organisations (tier two) and support by formal services such as the police (tier three) [38] . Social support is considered to improve coping, decrease stress levels and has a positive effect on health and well-being [38] . In a Dutch study, social support in the workplace was found to positively predict PTSD in emergency care personnel [16] . It has been proposed that the most common type of social support associated with PTSD is emotional support: the more emotional support received (from loved ones or supervisors and colleagues) after a traumatic event, the lower the risk of developing PTSD [38] . Many studies have focused on support provided in the workplace or by emergency service staff rather than on personal social support, which could explain some of the discrepancy across studies on the effects of social support on PTSD [14, 16, 39] .
Strengths and limitations
Some limitations deserve mention. Since the measures employed were self-report questionnaires, the responses reflect the participants' perceptions and not clinician or trained lay interviewer diagnoses. The use of self-report measures may have inflated the frequency of psychiatric disorders found in this sample. Participants reported experiencing traumas unrelated to their occupation which may have contributed to PTSD symptomatology. The large number of questionnaires administered in one sitting could have caused participant fatigue and this may have influenced the accuracy of the results. The study was also cross-sectional in design which precludes causal inferences and measurement of symptom change over time. The cross-sectional design also limits the interpretation of the mediation analysis. We cannot determine if the mediating effect is due to comorbidity (e.g. depression and PTSD) or if there is a temporal sequence of events (e.g. trauma leads to depression and depression leads to PTSD).
Several aspects of the sample distinguish this study from previous research. While studies have investigated PTSD among paramedic staff in South Africa, none, to our knowledge, have investigated predictors of PTSD among paramedic trainees. Trauma exposure is common among paramedic staff and trainees are particularly vulnerable to the adverse effects associated with trauma exposure, due to a lack of experience. Early identification and treatment of PTSD is important to prevent chronic PTSD and the debilitating effects thereof. The homogeneity of the sample is an added strength as there have been few studies on risk factors for PTSD that focus on specific trauma types and at-risk populations. Future studies could compare the effects of trauma frequency and repeated same-trauma exposures on mental and physical health outcomes in paramedic trainees and practising, experienced paramedics, as well as include other occupation groups, such as police officers and fire fighters.
Conclusion
In conclusion, there is a need to better understand risk and mitigating factors for PTSD in high-risk occupational groups. The results of this study indicate that paramedic trainees have high rates of PTSD and those who meet PTSD criteria have higher rates of perceived stress and depression, lower rates of social support and resilience, and poorer physical health, which can be detrimental to overall health. The study findings also suggest that depression is a mediating factor for PTSD and social support and resilience are significant predictors of PTSD.
The need for efficient screening of PTSD and depression symptomatology in trauma-exposed high risk groups needs to be emphasized so that targeted psychological and supportive interventions, initiated early and continued over time, can be offered. Paramedic trainees who have been exposed to multiple traumas and who have poor social support and resilience may be in need of preventative psychotherapeutic interventions in the workplace to offset the development of PTSD and other psychiatric sequelae. While paramedic trainees may need additional support, it should be noted that they were exposed to work-related traumatic events over a relatively short time period. With the passage of time and accumulation of experience, these trainees may show adequate psychological adjustment in this setting. These results are arguably generalisable to paramedic trainees beyond South Africa as these occupational groups bear many similarities with regards to workrelated trauma, regardless of setting.
